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ABSTRACT

In an effort to improve a summer professional development program for in-
service secondary mathematics and science teachers in Taiwan a three-year action
research project has recently been completed. The program attempted to provide
participating teachers with a better theoretical and practical understanding of teaching
and learning based on the constructivist perspective, thereby allowing them to instruct
students using related strategies. In addition, the notion of "teachers as researchers"
was also emphasized. Several courses were designed to help teachers implement
action research projects in their own classes. Meanwhile, a small number of teachers
were receiving advice, support and encouragement from the research team.
According to the results of this study, such an effort significantly changed
participating teachers’ beliefs toward learning and teaching. However, due to some
external constraints, only a few of them put their belief into practice with success.

On the other hand, the teachers supported by the research team not only enhanced
their pedagogical performance, but also the students' achievements in and attitudes
towards learning science and mathematics. Potential implications of this project and

a follow-up study are also discussed.



Introduction

An on campus professional development program has been offering graduate
level courses during the summer session for in-service secondary mathematics and
science teachers in Taiwan for many years. The program comprises of twenty
courses to be completed over four consecutive summers. Because completing this
professional development program will lead to salary raises, teachers who are
interested in enrolling in this program usually have to go through a very competitive
selection process favoring experienced teachers with noticeable performance and
achievements in his/her career. Most of the teachers who were admitted to this
prograrﬁ were found to hold strong objectivist points of view on the learning and
teaching of science and mathematics. ~Although this program used to provide
participants with topics such as contemporary views on science teaching and learning,
constructivism, theoretical foundation of science education, instructional strategies,
research methods and so on, participants had seldom changed their pedagogical
approaches after completing this program. Many of them showed strong interests in
constructivist ideas and teaching approaches, but often felt unable to put them into
practice.

On the other hand, since secondary school graduates in Taiwan need to take a
very competitive exam in order to attend better senior high schools, achieving good
scores on pencil-and-paper tests becomes the primary concern for the teachers,
students, as well as parents. Given the great deal of textbook contents to be covered,
science and mathematics teachers often believe that the most effective approaches for
achieving high scores are to rely extensively on teacher-directed instruction and to

have students practice as many related problems as possible before taking the tests.



As a result, a lot of students spend a great deal of time memorizing factual knowledge
and practicing worked-out examples without meaningful understanding. Important
educational objectives such as scientific literacy, science process skills and so on are
often neglected. In view of the worldwide and national calls for educational reform,
we felt that we had the obligation and knowledge to help these attending science and
mathematics teachers to adopt a more constructivist perspective towards teaching and
learning and, more importantly, to put the constructivist ideas into practice. In the
summer of 1994, we started to redesign and implement this in-service professional
development program in accordance with a consistent set of goals, rationales and
implementation strategies based on the findings of our previous study (Guo et. al,
1995), our understanding of constructivism and its educational practicés (e.g., Hand &
Prain, 1995; Tobin, 1993), classroom action researches (€.g., Eisenhart & Borko, 1993;
McKernan, 1996; Schon, 1987), and other in-service teacher development projects
(e.g., Stofflett, 1994; Gallagher, 1993). In addition, a three-year action research
agenda was also set up to continuously revise and evaluate this professional

development program.

Main Features of the Program
In this section, we will briefly describe the main features of this revised program
with regard to its rationales and implementation strategies as follows:
(1)In contrast with the original program which focused largely on enhancing the
content knowledge of the participants and relied.on lectures and individual
learning as the primary teaching strategies, the revised program placed emphasis

on changing teachers' views of learning and teaching and enhancing the
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pedagogical knowledge and the pedagogical content knowledge of the participants.
Recent research findings and theoretical developments in the areas of science
education were introduced with many practical illustrations. Courses on the
nature of science, constructivism, alternative assessment techniques, integrated
science, instructional media, conducting action research in classrooms, writing
research reports, and so on were also provided during the four summer sessions.

(2 )Consideration was made of the notion that teachers must be taught in accordance
with the constructivist idea of learning and teaching if they were to teach in the
same manner (Shymansky, 1992). The faculty members applied a variety of
pedagogical strategies deemed conducive to the constructivist perspectives toward
designing curriculum and instruction. Alternative means of assessing the
teacher’s performance were also implemented. A group of faculty members
collaboratively taught several courses, and cooperative learning among the in-
service teachers was encouraged. Upon completion of each summer session,
teachers' reactions to and reflections on the courses were solicited to further
improve the program.

(3)The revised program actively encouraged and required the teachers to undertake
action research projects in their own classes. Such an initiative corresponds to the
notion that teachers should be reflective practitioners, active learners and
classroom researchers (e.g., Eisenhart & Borko, 1993; McKernan, 1996; Schon,
1987). To achieve this goal, collaborative research teams emong the in-service
teachers were formed, with necessary instructions and assistance provided in each
of the four summer sessions. Topics such as identifying research problems on

teaching and students' learning, data collection and analysis techniques, and




research report writing were covered in a series of summer courses.

(4)Since this project was initiated in the first year, a. total of eight participants have
been selected as "seed teachers”. We have closely examined their classroom
instruction in order to assess the program’s effectiveness, promising areas, and
limiting factors. In addition, the seed teachers also remained in close contact
with the research group, participating in various meetings, activities and
workshops prepared by either the researchers or themselves during the academic
year. The seed teachers constantly received advice, support and encouragement
from the research team. It was hoped that, in the near fuiture, these teachers
would become mentors for first-time instructors and assume leadership roles in

Taiwan’s educational reform of science and mathematics instruction.

Research Questions and Data Collections
As our action research aims to improve the summer professional program for in-
service secondary science and mathematics teachers, various sources of data were
collected, analyzed and cross-checked to address the following concerns:
(1)To what extent has the revised program achieved its goals?
(2)What factors hinder teachers from using strategies in accordance with the
constructivist perspectives?
(3)What actions should b‘el taken, as well as revisions made, to further enhance the
program?
The various sources of data gathered throughout the study can be categorized as
the following: (1) surveys and questionnaires designed to probe participants'

conceptions of the revised program and suggestions for improvement; (2) inventories




and questionnairés used to assess teachers' views of the nature of science, their
teaching styles, and their beliefs in and attitudes towards science learning and
teaching; (3) field notes and videotapes of seed teachers' classroom teaching; (4)
interview and meeting notes which provided insights into teachers' concerns about and
rf:ﬂection on their teaching and the difficulties in implementing constructivist
teaching strategies ; (5)documents and written reports regarding teachers' personal
growth, students' performance, reflections on the change process and so on; and (6)

written and oral reports of teachers' action researches.

Results and Discussions

Based on analyses and interpretation of the data collected, this section presents
the findings and results of the study. It is worthwhile pointing out that most of the
teachers considered themselves experienced, good and responsible teachers when
entering the program, with only a few indicating a need for professional and personal
development. In view of such self-assurance and self-concepts of the teachers in our
program, the readers are advised to take this into account when comparing its
effectiveness with similar programs involving teachers with the initiative to seek
professional growth and improvement.

Effectiveness of the Revised Program
As pointed out previously, the main aim of this study was to introduce
éonstructivist perspectives on teaching and learning to the attending teachers in
hope that they will be able to use constructivist instructional strategies to improve
their science and mathematics teaching. The effectiveness of the revised

professional development program is to be determined primarily by an overall



assessment of changes in teachers’ beliefs and teaching practices. Results obtained
from the analysis of collected data indicated that the constructivist perspectives in
teaching and learning were received well by most of the teachers, and they were
able to adopt constructivist teaching approaches with varying degrees of success.
1. Change in teachers’ beliefs about teaching and learning science and

mathematics

Analysis of data from the questionnaires and interviews indicated that almost
every teacher commented that tﬁe program had a greét impact on their ideas about
the nature of teaching and learning in science and mathematics, what counts as
good teaching, and what it means to be a good science or mathematics teacher.
For instance, some teachers admitted that before they entered this program they
péid a great deal of attention to the representation and transmission of subject
contents, and less to ﬁow students were thinking and learning. They felt that it was
the teacher’s responsibility to prepare and deliver his/her lessons clearly and
thoroughly, while it was the students' responsibilities to study hard, do many
exercises and obtain good grades. Most of the time they relied on teacher-directed
instruction with students listening and taking notes. For exémple, some teachers
commented:

n T used to think that students were all the same except for the efforts they put

into studying.” (SQ, nl, G4, 12)

"I used to punish students for not studying hard enough to achieve their

desired test score and I also thought that students would not be able to answer

the questions correctly if I had never taught them before.” (SQ, n1, G4,35)

-~

Several teachers commented that before entering our program they were-



confident of their teaching competency, and used to think the results of their
teaching practices, in terms of students’ test achievements, were very satisfactory.
With such views about teaching and learning, many teachers indicated that they felt
uncomfortable and shocked the first time they were introduced to the principles of
constructivism and teaching strategies such as cooperative leaning and problem-
centered learning activities. For example, one teacher revealed his reaction in the
first year of étudy:

" ..Iwas very confident that everyone in my district would consider myself as

a good teacher... How could you (the faculty members) said that I was too self-

centered and I still needed to improve my teaching!...You are always talking

about unrealistic theories... Why don't you teach one of my classes using your

theories and show me how effective your theories are?"(SRG,G4, 11)

But gradually, towards the end of their studies, most of the teachers realized
that what they believed to be good teaching could often have a harmful effect on
students’ cognitive and affective development. They said that they became more
willing to listen to what students had to say about what they were thinking and were
more patient in coping with students' alternative conceptions. They also recognized
that, in addition to having students achieve good scores on pencil-and-paper tests, it
is important to attend to other goals of science and mathematics education such as
helping students develop scientific literacy, problem solving skills, and so on. For
example, some teachers expressed:

" .. but now I realize that each of them has their own learning style. I start

to pay attention to their individual differences and provide various gﬁidance

to suit their individual needs."” (SQ, nl, G4, 16)
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" I will reflect on the way I taught the lessons and pondering how I should

improve my teaching to help them construct the concepts.” (SQ, n1, G4, 35)

n .. I will encourage my students to think and share their points of views... I

will also encourage them to solve problems using their own ways and explain

their reasons before providing the correct answers." (SQ, nl, G4, 36)

"Instead of teaching students science knowledge, I would rather teach them

how the knowledge is generated and inspire ther.n to think creatively and

critically." (S-Q, nl, G4, 13)

Althougil the teachers’ understandings of constructivism and its educational
and epistemological implications were changing, and varied from one another, an
overall impression from the various sources of data collected was that they have
learned a great deal about the nature of teaching and learning from constructivist
pdints of view, and that there were noticeable changes in their beliefs about science
and mathematics teaching.

2. Commitment to carrying out action researches to ihlprove teaching

practices

Although most of the éﬁending teachers tended to think of constructivist ideas

abouf teaching and learning as worthwhile, only a few succeeded in putting these
ideas into practice. This was indicated by the research reports that the teachers
submitted toward the end of the program, and from interviews with the teachers.
About half of the teachers did not feel that they ought to change their teaching
practices drastically, and they preferred doing experimental or quasi-experimental
studies involving typically a research design aiming at comparing between two

different classes the effects of two different teaching strategies, usually with one
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oriented more toward the constructivist approaches and the other toward the
traditional. The reports submitted by the other half of the teachers were action
research studies, with the teachers involved in carrying out systematic inquiries into
solving problems of learning and teaching in classroom contexts using constructivist
approaches. About 70 percent of the actioﬁ research papers were authored by the
"seed teachers", who had been receiving support and feedback from the research team
over the last three years. Analysis of the action research reports indicated that a large

~ portion of the teachers had developed their own teaching strategies for coping with
their own classes with varying degrees of success, while a few of them were still
under the process of trying out better approaches to suit their special needs. For the
teachers who. tried to put constructivist ideas into practice, almost everyone of them
pointed out that they had gone through a painful process of change during the first two
years. They commented that changing their regular teaching styles and methods in
the first year often resulted in unpleasant outcomes in terms of students' reactions and
their academic performance. Consequently, they suffered criticism and pressure
from school administrators and students' parents.  As a result, they often faced the
dilemma of whether to use constructivist teaching strategies on a regular basis or use
them just as a supplement to the ones they were accustomed to using. With advice and
support from the research team, the “seed teachers” managed to overcome such
difficulties in the long run and demonstrated wonderful professional growth in their
own ways. A few other teachers also did beautifully on their own, while there were

some who were either still struggling to find a good solution or gradually gave up.
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Factors hindering teachers from using strategies
in consistent with constructivist perspectives

Findings presented in the above section suggest that it is very difficult for the
participating teachers to initiate and sustain action research studies aiming at
systematic improvement of their own teaching without constant support and feedback
from the research team. In order to understand what the difficulties and obstacles
were, we conducted a series of surveys and interviews with the attending teachers.
The information gathered suggested lthat the obstacles perceived by the in-service
teachers could be summarized as follows: (1) lack of time available for the preparation
and implementation of new teaching strategies; (2) pressure from the administration
and students’ parents to stick with their original teaching strategies; (3) pressure to
have students perform well on pencil-and-paper tests in order to help them enter better
senior high schools; (4)fear of losing control in the classroom; (5) difficulties in
designing and planning teaching strategies consistent with the constructivist
viewpoints; (6) fear that students won't cooperate with the teacher; (7) failing to grasp
the basic understanding of constructivism and other related theories of learning and
teaching; and (8) insufficient content knowledge to cope with questions students come
up with. Based on the above constraints expressed by the individual teachers, we
then asked the teaqhers to form 11 groups to discuss these constraints and select three

of the most critical ones they perceived.  The result is presented in Table 1.

12

13



Table 1. Percentage of responses for the three most critical constraints perceived by
the 11 groups of teachers

Number of  Percentage of
. <l responses by  responses by
teaching activities groups(N=11) groups(N=11)

Constraint to implement constructivist

lack of time available for the preparation and o
. . . . 8 72.7%
implementation of new teaching strategies

pressure from the administration 0
and students’ parents 3 27.2%
pressure to have students perform 4 36.4%
well on pencil-and-paper tests 7
fear of losing control in the classroom 2 18.2%
difficulties in designing and planning 9 81.8%

constructivist teaching strategies

fear that students won't o
. 1 9.1%
cooperate with the teacher

failing to grasp the basic .
understanding of constructivism 4 36.4%

insufficient content knowledge to cope ’ 18.2%
. . . . 0
with questions students come up with

It is shown that, among these, lack of time available for the preparation and
implementation of new teaching strategies and difficulties in designing and planning
teaching strategies consistent with the constructivist viewpoints were rated by the
teachers as the most critical factors hindering their efforts in trying to make
instructional improvement using constructivist approaches.

On the other hand, we also noticed several factors which encouraged the
teachers to overcome the difficulties thc.:y encountered during the change process.

For instance, one of the "seed teachers" said that after several trials of applying
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cooperative learning activities to students generally considered as lower academic
achievers, he found that not only did they become more motivated and involved in the
class but also their performances had gradually improved. Some students even
demonstrated various abilities and talents which were normally overlooked in typical
classrooms. Another teacher reported her experience involving the use of problem-
centered cooperative learning activities in one of her mathematics classes. Once she
asked her students to discuss one complicated problem in small groups. To her
surprise, she found out that nearly half of her students were able to solve this problem
correctly in a test taken a few days later, without any reinforcement. The problem was
so difficult that she used to have a hard time getting her students make sense of it
using her original teaching approach. She added that this unexpected incident
significantly encouraged her to seriously reflect on her points of view in the teaching
and learning of mathematics. She also became more willing to put constructivism
into her teaching practices. Later surveys and interviews with her studénts also
indicated that they preferred learning mathematics when the teacher adopted such an
alternative teaching strategy.

These stories seem to suggest that in order to sustain the attending teachers’
process of change, not only do they have to perceive the merits of constructivism and
the benefit of using constructivist teaching strategies, but they also have to experience
personally these merits and benefits in their classrooms. Otherwise, teachers might
still have the idea that constructivism is just another unrealistic theory of learning and
teaching which is only suitable for people within other social, educational and cultural
environments. In fact, we found that only a small number of teachers had the

opportunity to encounter such encouraging incidents which resulted in an increase in
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their confidence in using constructivist teaching strategies. A larger portion of the
attending teachers commented that failing to generate satisfactory student
achievements at the beginning stage of their change process consequently prevented
them from taking further action towards using new teaching strategies in their
classrooms.
Suggestions from the participants concerning program improvement

In addition to studying the effectiveness and constraints of the program, the third
goal of this study was to gain insight into possible directions for future improvement
of this program. Here we would like to present some of the attending teachers’
comments and concerns. In general, the teachers suggested that, rather than
spending most of their time on reading and discussing related instructional theories
and strategies in the classes, they expected to be more involved in activities such as
visiting each other's classroom, observing teachers who have been putting
constructivist teaching strategies into practices with success, and discussing and
reflecting on their teaching plans with other teachers. However, it came as a surprise
to us that receiving constant support and feedback from the research team and faculty
members did not seem to be the primary concerns of these teachers. We suspect that
this might have something to do with the fact that the number of teachers participating
in our program is large and that their schools are spread all over the island. They
might have figured that frequent on-site visits by university faculty members are
clearly impossible and communication through mails and phone calls are not very
practical either. On the other hand, although the "seed teachers" had the opportunity to
attend scheduled meetings, usually once every two weeks, and receive feedback and

support from the research team, they still said that they needed more time to work
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with the research team to fully address their problems and concerns. Moreover, if

possible, they also looked forward to collaborating with teachers in their own schools.

Conclusions

Using the action research approach, we have explored the effectiveness and
limitations of this in-service professional development program for secondary science
and mathematics teachers in Taiwan. As a positive sign, our results point toward a
gradual shift among attending teachers regarding their views on teaching and learning:
from an objectivist perspective to a more constructivist one. A few teachers have put
such beliefs into action with a certain degree of success. However, most of the
teachers indicated that factors such as lack of time given to instruction and preparation,
inadequate support from others, and their own lack of experience in designing |
constructivist learning activities prevented them from substantially changing and
improving their teaching practices. Adapting the conceptual change model proposed
by Ponser, Strike, Hewson and Gertzog (1982) to thé development of these in-service
teachers, it is certain the revised program has been gradually causing teachers to
reconsider their roles and responsibilities, reflect on their teaching practices, and
become dissatisfied with their 'original beliefs and approaches to teaching. The
program has also provided sufficient time and resources for the attending teachers to
grasp the fundamentals of constructivism and related teaching strategies. Most
importantly, the program seems to provide an opportunity for teachers to visualize
how alternatives might work in the classroom and to view change as a challenge
rathg:r than as a problem or requirement. However, given the limitations of the

program, as well as the socially and culturally conceived views of how a good teacher
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of science or mathematics should teach, it still remains as a challenge for the in-
service teacher development program to assist the teachers in perceiving that changing
their beliefs and practices is plausible and beneficial. It might also be necessary to
convince the teachers that not meeting with instant success is acceptable, to be
expected, and that others are also experiencing frustration in the beginning stage of
change, so that they would be more willing to carry out action research studies aiming
at instructional improvements in their classroom.

From a social constructivist point of view, Bell and Gilbert (1996) suggested
that teacher development involves three types of development -- social, personal and
professional development. With regard to social development, social in@eracﬁon
with other teachers is necessary and facilitates the renegotiation and reconstruction of
what it means to be a teacher of science. Personal development involves each
individual teacher constructing, evaluating and accepting and rejecting for himself or
herself the new, socially constructed knowledge of what it means to be a teacher (of
science, for example), and managing the feelings associated with changing their
activities and beliefs about science teaching. Professional development involves the
use of different teaching strategies, the development of beliefs underlying the
activities, and learning about the subject contents. Tﬁese authors stressed that unless
all three aspects are addressed, teacher development has difficulty succeeding. This
clearly explains why our program, which mainly emphasizes the professional
develqpment aspect of teacher development, has failed to provide more significant
results. A recent shift of resources and attention to in-service education frorﬁ higher
education based courses to school based in-service programs (Bridges, 1993) might

promise an alternative solution.

Q 17 BEST COPY AVAILABLE
ig




Finally, we would like to report on a follow-up study which might enable us to
disseminate our success with the "seed teachers" to a wider audience and promote a
model of school based; in-service teacher development. During our study, we had
the opportunity to speak with secondary school principals abdut our beliefs in
teaching and learning, the goals of our research, as well as our plans to achieve those
goals. After viewing the success of the "seed teachers" in establishing a more
meaningful and active learning environment in their science and mathematics
classroom, a few princibals told us that they were willing to encourage other teéchers
in their schools to work in the same direction. With such encouraging responses, we
have decided to initiate another action research project designed to bring more
widespread educational changes to these schools. In short, the goal of the newly
established action research is to assist and empower the seed teachers to work with
their colleagues in designing and implementing teaching activities in accordance with
the constructivist points of view. Hopefully, this new research project will be able to
facilitate ongoing collaboration between institutions of higher education and local
public schools (Ellis, 1990), educational researchers and practicing teachers (Clift et.
al., 1991), as well as collaboration among teachers themselves (Etchborger & Shaw,
1992). In the long run, it might positively impact science and mathematics education

in Taiwan to a significant extent.

18

18



References

Bell, B. & Gilbert, J. (1996). Teacher development: A model from science education.

London: Falmer Press.

Bridges, D. (1993). School-based teacher education. In D. Bridges & T. Kerry (Eds.),

Developing teachers professionally: Reflections for initial and in-service trainers.

London: Routledge.

Clift, R., Veal, M.L., Johnson, M. & Holland, P. (1991). Restructuring teacher

education through collaborative action research. Journal of Teacher Education,

42(2), 52-62.

Eisenhart, M. and Borko, H. (1993). Designing classroom research: Themes, issues,

and struggles. Boston: Allyn and Bacon.

Ellis, N.E. (1990). Collaborative interaction for improvement of teaching. Teaching
and Teacher Education, 6(3), 267-277.

Etchborger, M.L. & Shaw, K.L. (1992). Teacher change as progression of transitional
images: A chronology of a developing constructivist teacher. School Science

and mathematics, 92(8), 411-417.

Feldman,,A. (1996). Enhancing the practice of physic teachers: Mechanism for the
generation and sharing of knowledge and understanding in collaborative action

research. Journal of Research in Science Teaching, 33(5), 513-540.

Gallagher, J.J. (1993). Secondary science teachers and constructivist practice. In K.
Tobin (Ed.), The practice of constructivism in science education. Washington,
DC: AAAS.

Guo, C.J., Chiang, W.H., Chen, M.L., &Wang, C.Y. (1995). Practicability of

constructivist approaches in science teaching - A case study of six science
teachers in Taiwan. Paper presented at the annual meeting of the National

Association for Research in Science Teaching, San Francisco, CA.

Hand, B., & Prain, V. (Eds.). (1995). Teaching and learning in science -- The

constructivist classroom. Sydney: Harcout Brace.

19

20



Keys, C.W. & Golley, P.S. (1996). The power of a partner: Using collaborative
reflection to support constructivist practice in middle grades science and

mathematics. Journal of Science Teacher Education, 7(4), 229-246.

McKernan, J. (1996). Curriculum action research. London: Kogan Page.

Posner, G.J., Strike, K.A., Hewson, P.W., & Gertzog, W.A. (1982). Accommodation
of a scientific conception: Toward a theory of conceptual change. Science

Education, 66(2), 211-228.

Schon, D. A. (1987). Educating the reflective practitioner: Toward a new design for

teaching and learning in the professions. San Francisco: Jossey-Bass.

Shymansky, J. A. (1992). Using constructivist ideas to teach science teachers about
constructivist ideas, or teachers are students too! Journal of Science Teacher

Education, 3(2), 53-57.

Stofflett, R. T. (1994). The accommodation of science pedagogical knowledge: The
application of conceptual change constructs to teacher education, Journal of

Research in Science Teaching, 31(8), 787-810.

Tobin, K. (Ed.). (1993). The practice of constructivism in science education.

Washington, D.C.: AAAS Press.

BEST COPY AVAILABLE
20

21




w\% ®
ERIC

QU TN
f‘s‘\‘ ff;__ 79X

U.S. Department of Education
Office of Educational Research and Improvement (OERI)
National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

N T,
7Rk &

A s
‘/;.A

. DOCUMENT IDENTIFICATION:

Title:
Dwo&rvm«\i Jf a ﬁo{éss,‘pﬂ DW&/M /waf/uww Fr %—'maﬁ 3;%( faﬂ{mmxﬁg Teacher

Aumor(s):fs, CA&‘H}) W.H. CAM‘L}! W.H. CA,Mtj_ . ‘Q C. J. Guo
Corporate Source: i

NBRST Annusd Mectivg | Sap . Diego
Il. REPRODUCTION RELEASE: J

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract joural of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the sourcs of each document, and, if
reproduction releass is granted, one of the foliowing notices is affixed to the document.

Publication Date:

/9/74/‘{ 19-23, 1778

of If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom
the page.

The sampie sticker shown below will be

The aampie sticker shown beiow will be
affixed 0 all Level 1 documents

The sample sticker shown below will be
affboed %0 el Level 2A documents

&fftxad 10 all Level 28 documents

PERMISSION TO REPRODUCE AND
PERMISSION TO REPRODUCE AND DISSEMINATE THIS MATERIAL IN PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS MICROFICHE. AND IN ELECTRONIC MEDIA DISSEMINATE THIS MATERIAL IN
BEEN GRANTED BY FOR ERIC COLLECTION SUBSCRIBERS ONLY, MICROFICHE ONLY HAS BEEN GRANTED BY
HAS BEEN GRANTED BY
' ((Q\e Q\e Q\e
TO THE EDUCATIONAL RESOURCES TO THE EDUCATIONAL RESOURCES TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC) INFORMATION CENTER (ERIC) INFORMATION CENTER (ERIC)
1 2A 2B
Lovel ¢ Lavel 2A Lavel 2B

!

/

V.

Check here for Level 1 release, permitting

reproduction
and dissermination in microSche or other ERIC archival

Media (0.0.. slectronic) and paper copy.

Check here for Lavel 2A reiease. penmitiing reproduction
and dissemination in microfiche and in alectronic medis
for ERIC archival coliection subscribers only

Documents will be procassed as indicated provided reproduction quality

!

Check here for Level 28 releass. permitting
feproduction and disseminstion in microfiche only

permits.
#f parmission to reproduce is granied, but no box is checked, documents will be processed st Level 1.

1 hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce end disseminate this document
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC empioyees and its systurn‘
contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies,

to satisty information needs of educators in response to discrete inquiries.

s

(06 Hoping E. RA. Sed . R. Taipe;, /awan
7

Printed Name/Posibon/Tale:

Chorng-Jee (o / Professor

'+"’g:r?ia?;'io? 2209663, | Fp04-2-2020-%7D

Ju W™ Pl 2/, ST

{OVDI




Share Your Ideas With Colleagues
Around the World

Submit your conference papers or other documents to the world’s
largest education-related database, and let ERIC work for you.

The Educational Resources Information Center (ERIC) is an international resource funded by the U.S,
Department of Education. The ERIC database contains over 850,000 records of conference papers, journal
articles, books, reports, and non-print materials of interest to educators at ali levels. Your manuscripts can
be among those indexed and described in the database.

Why submit materials to ERIC?

Visibility. Items included in the ERIC database are announced to educators around the world through
over 2,000 organizations receiving the abstract journal, Resources in Education (RIE); through access to
ERIC on CD-ROM at most academic libraries and many local libraries: and through online searches of
the database via the Internet or through commercial vendors.

Dissemination. If a reproduction release is provided to the ERIC system, documents included in the
database are reproduced on microfiche and distributed to over 900 information centers worldwide. This
allows users to preview materials on microfiche readers before purchasing paper copies or originals.

Retrievability. This is probably the most important service ERIC can provide to authors in education.
The bibliographic descriptions developed by the ERIC system are retrievable by electronic searching of
the database. Thousands of users worldwide regularly search the ERIC database to find materials
specifically suitable to a panticular research agenda. topic, grade level, curriculum, or educational setting.
Users who find materials by searching the ERIC database have particular needs and will likely consider
obtaining and using items described in the output obtained from a structured search of the database.

Always “In Print.” ERIC maintains a master microfiche from which copies can be made on an “on-
demand™ basis, This means that documents archived by the ERIC system are constantly availabie and
never go “out of print.” Persons requesting material from the original source can always be referred to

ERIC, relieving the original producer of an ongoing distribution burden when the stocks of printed copm
are exhausted.

So, how do I submit materials?

Complete and submit the Reproduction Release form printed on the reverse side of this page. You have
two options when completing this form: If you wish to allow ERIC to make microfiche and paper copies
of print materials, check the box on the left side of the page and provide the signature and contact
information requested. If you want ERIC to provide only microfiche or digitized copies of print
materials, check the box on the right side of the page and provide the requested signature and contact
information. If you are submitting non-print items or wish ERIC to only describe and announce your

materials, without providing reproductions of any type. please contact ERIC/CSMEE as indicated below
and request the complete reproduction release form.

Submit the completed release form along with two copies of the conference paper or other document
being submitted. There must be a separate release form for each item submitted. Mail all materials to
the attention of Niqui Beckrum at the address indicated.

For further information, contact...  Niqui Beckrum 1-800-276-0462
Database Coordinator (614) 292-6717
ERIC/CSMEE (614) 292-0263 (Fax)
1929 Kenny Road ericse @osu.edu (e-mail)

Columbus, OH 43210-1080




